In the recent 10 to 15 years, the methodology in the field of "computer simulation of solidification and casting" has remarkably evolved as tools for the comprehensive understanding of casting, solidification and consequent microstructure formation. Especially, with the help of the insitu synchrotron X-ray imaging technique for simulation validation, their accuracy in predicting various phenomena occurring during solidification as well as solidification microstructure at the end of solidification has surely been increased. Consequently, it is now highly valuable to review the present state of these methods and techniques, and to realize potential pathways for the future developments and applications.
Through these backgrounds, the solidification and structure formation forum of ISIJ decided to hold "The 2nd International Symposium on Cutting Edge of Computer Simulation of Solidification and Casting (CSSC2010)" on February 3 to 5, 2010, in Sapporo, in Japan, as shown in Fig. 1 . The specific purpose was to enhance the activities in the field concerning solidification simulation methods and experimental techniques for simulation validations. Thereupon, in cooperation with the symposium organization, a special issue was planned for the symposium proceedings. More specifically, it was decided that the special issue should focus on the recent development within the following methodological fields: (1) Casting process modeling, including modeling of the formation of the nucleation agent particle, (2) Macrosegregation modeling, (3) Cellular automaton modeling, including the Fronttracking method, (4) Solidification path combined with microsegregation modeling, (5) Phase-field modeling, (6) Experimental techniques for simulation validations (in-situ synchrotron X-ray imaging, solidification under high magnetic field, etc.). Overall, the steel production has increased in the 20th century, and its importance will continue in the 21st century as long as steel is used as a major material. I hope that this special issue is useful for many researchers engaged in steel production to update their knowledge in the research field.
Finally, on the behalf of the editors of this special issue, I am grateful to all the authors for their contributions. I am also indebted to CSSC2010 Local Organizing Committee members (Prof. Kenichi Ohsasa, Prof. Hideyuki Yasuda, Assoc. Prof. Hirofumi Miyahara, Assoc. Prof. Katsunari Oikawa, Assoc. Prof. Munekazu Ohno, and Dr. Sukeharu Nomoto) for their contributions in editing the special issue.
